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Abstract of JP61 75087 

PURPOSE:To provide a method and a device 
for inspecting the work of a lens for spectacles 
for confirming that the worked lenses are 
accurately fitted in the frame of the spectacles 
in the case of delivering the worked lens from 
a work center to an optician's shop. 
CONSTITUTIONPeripheral length along the 
frame groove of the lens frame of the 
spectacles is previously obtained in a main 
frame 201 based on the measured value by a 
frame shape measuring device 101 . 
Meanwhile, a measuring device 251 for the 
shape of the apex of a lens edge measures 
the peripheral length along the apex of the 
edge of the worked lens for the spectacles. 
Then, a terminal computer 250 compares the 
measured peripheral length with the previously 
obtained peripheral length and decides based 
on the compared result whether or not the 
worked lens for the spectacles is accurately 
fitted in the lens frame of the spectacles. 
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* NOTICES * 

JPO and NCIPI are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] In the supply approach of the spectacle lens with an arris which performs arris processing for a 
spectacle lens raw in order to ****** on the specified glasses frame based on the lens frame configuration 
data of said glasses framework, and supplies a spectacle lens with an arris The spectacle lens frame 
circumference length measurement step which measures the spectacle lens frame circumference length 
along the frame groove of the lens frame of said glasses frame with a three-dimension-glasses frame 
measuring device, The lens processing step which performs arris processing based on predetermined 
processing conditions, The arris lens perimeter measurement step which measures the arris perimeter which 
arris processing was performed by said lens processing step, and met the arris top-most vertices of a 
spectacle lens with a three-dimension perimeter measuring device, The supply approach of the spectacle 
lens with an arris characterized by having the inspection step which will be made into fitness if said 
spectacle lens frame circumference length is compared with the arris lens perimeter and those differences 
are in the predetermined range. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention inspects whether the processed spectacle lens which carried out arris 
processing fits into a spectacle lens frame correctly, and relates to the supply approach of the spectacle lens 
with an arris for supplying a spectacle lens. [0002] 

[Description of the Prior Art] First, a glasses store determines a lens based on the configuration and size of a 
glasses frame which a glasses orderer prescribes and uses, and an activity until it provides a glasses orderer 
with the glasses with which the lens was ******(ed) by the glasses framework at a glasses store etc. 
conventionally orders the lens from a lens manufacturer. And a glasses store operates various processing 
devices for the lens which arrived from the lens manufacturer, performs ****** processing and arris 
processing based on a formula, lens information, and glasses frame information, and is ******(i n g) the 
processed lens to the glasses framework. In addition, processing which prepares an arris for carrying out the 
grinding process of the lens according to a glasses framework configuration in "****** processing", a call, 
and the lens by which ****** processing was carried out is called "arris processing" here. 
[0003] By the way, ****** processing and arris processing which are performed at a glasses store are 
concentration-ized, it is made to perform them in the processing center, and, moreover, the spectacle lens 
processing system which connected the glasses store and the processing center by the public communication 
channel is indicated by JP,4-13539,A. According to this, a frame profile and form tester is installed in each 
glasses store, glasses frame configuration data are created, and the data is transmitted to a processing center 
by the public communication channel. In the processing center, it is made to perform ****** processing and 
arris processing to the lens specified beforehand according to glasses frame configuration data. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since a glasses frame did not exist in the hand by the 
side of a processing center in this system, it was not completed in a processing center side whether the 
processed lens after ****** processing and arris processing were performed fits into a glasses frame of a 
check correctly sure enough. Therefore, as a result of sending a processed lens to a glasses store from a 
processing center and being ******( e d) by the glasses frame, it may have been said that a processed lens is 
too large, it did not go into the glasses framework or a clearance was conversely generated between a 
processed lens and the glasses framework. 

[0005] In case this invention is made in view of such a point and a processed lens is sent to a glasses store 
from a processing center, a processed lens aims at offering the supply approach of a spectacle lens with an 
arris of having enabled it to check fitting into the glasses framework correctly. [0006] 
[Means for Solving the Problem] In the supply approach of the spectacle lens with an arris which performs 
arris processing for a spectacle lens raw in order to ****** on the glasses frame specified in order to solve 
the above-mentioned technical problem in this invention based on the lens frame configuration data of said 
glasses framework, and supplies a spectacle lens with an arris The spectacle lens frame circumference length 
measurement step which measures the spectacle lens frame circumference length along the frame groove of 
the lens frame of said glasses frame with a three-dimension-glasses frame measuring device, The lens 
processing step which performs arris processing based on predetermined processing conditions, The arris 
lens perimeter measurement step which measures the arris perimeter which arris processing was performed 
by said lens processing step, and met the arris top-most vertices of a spectacle lens with a three-dimension 
perimeter measuring device, Said spectacle lens frame circumference length is compared with the arris lens 
perimeter, and if those differences are in the predetermined range, the supply approach of the spectacle lens 
with an arris characterized by having the inspection step made into fitness will be offered. 
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[0007] 
[0008] 

[Function] Usually, although the spectacle lens frame is deformable and a spectacle lens frame configuration 
will be made to deform according to the configuration of an arris prepared in the spectacle lens, even if the 
perimeter along the frame groove of a spectacle lens frame deforms a spectacle lens frame, it does not 
change. If this invention compares the measured value of the spectacle lens frame circumference length of 
the three dimension along the frame groove of the spectacle lens frame for which it asked beforehand, and 
the arris perimeter of the three dimension along the arris top-most vertices of a processed spectacle lens 
paying attention to this point, for example, those differences are in predetermined within the limits, a 
processed spectacle lens can fit into a spectacle lens frame correctly, and it will be made to judge with it 
being proper. Even if there is no glasses frame for example, in a processing side, in case a processed 
spectacle lens is sent to a glasses store from a processing side by this, it can check that a processed spectacle 
lens fits into a spectacle lens frame correctly. 
[0009] 

[Example] Hereafter, the example of this invention is explained based on a drawing. Drawing 1 is the whole 
distribution system block diagram of the spectacle lens with which the processing inspection approach of the 
spectacle lens of this invention is enforced. The glasses store 100 which is an order side, and the works 200 
of the lens manufacturer who is a lens processing side are connected by the public communication channel 
300. Although only one shows a glasses store by a diagram, two or more glasses stores are connected to 
works 200 in fact. 

[0010] The terminal computer 101 and the frame profile and form tester 102 for online are installed in the 
glasses store 100. A terminal computer 101 is connected to the public communication channel 300 while it 
is equipped with keyboard entry equipment or CRT screen-display equipment. While a glasses frame actual 
measurement is inputted from the frame profile and form tester 1 02 and data processing is performed, 
spectacle lens information, a formula value, etc. are inputted into a terminal computer 101 from keyboard 
entry equipment. And the output data of a terminal computer 101 are transmitted to the mainframe 201 of 
works 200 on-line through a public communication channel 300. 

[001 1] It sends the result of an operation to each terminal computers 210 and 220,230,240,250 of works 200 
through LAN202 while a mainframe 201 is equipped with a spectacle lens processing design program, an 
arris processing design program, etc., and it calculates a lens configuration including an arris form, returns 
the result of an operation to a terminal computer 101 through a public communication channel 300 and 
making it display it on screen-display equipment based on the inputted data. 

[0012] The rough grinding machine (curve generator) 21 1 and the sand credit grinder 212 are connected to a 
terminal computer 210, a terminal computer 210 controls the rough grinding machine 211 and the sand 
credit grinder 212 according to the result of an operation sent from the mainframe 201, and curved-surface 
finishing of the rear face (rear face) of the lens into which the front face was processed beforehand is 
performed. 

[0013] A lens meter 221 and thickness 222 [ a total of] are connected to a terminal computer 220, and the 
measured value obtained with a lens meter 221 and thickness 222 [ a total of] is compared with the result of 
an operation sent from the mainframe 201, and a terminal computer 220 gives the mark (three-point mark) 
which shows an optical axis to a success lens while inspecting at the time of arriving the lens which curved- 
surface finishing on the rear face of a lens (rear face) completed. 

[0014] It is used for a marker 231 and the image-processing machine 232 being connected to a terminal 
computer 230, it determining the blocking location which should block a lens (maintenance) according to 
the result of an operation sent from the mainframe 201, in case a terminal computer 230 carries out ****** 
of a lens, and arris processing, and giving a blocking location mark. The tool for a block is fixed to a lens 
according to this blocking location mark. 

[0015] The lens grinding attachment 241 of NC control and the chuck interlock 242 are connected to a 
terminal computer 240, and a terminal computer 240 performs ****** processing and arris processing of a 
lens according to the result of an operation sent from the mainframe 201 . 

[0016] The profile and form tester 251 of arris top-most vertices is connected to a terminal computer 250, 
and the yes-no decision of processing is performed as compared with the result of an operation to which this 
profile and form tester 251 measured the terminal computer 250, and the perimeter and the configuration of 
a lens which were computed were sent from the mainframe 201 . [ finishing / arris processing ] About the 
detailed configuration of the profile and form tester 251 of arris top-most vertices, it mentions later with 
reference to drawin g 5 -12. 
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[0017] The flow of processing is hereafter explained with reference to drawing 2 - drawing 4 until a 
spectacle lens is supplied in the system of the above configurations. In addition, as there are two kinds such 
as "an inquiry" and "an order" of flow of this processing, "an inquiry" is that the glasses store 100 asks 
works 200 to report the lens anticipation configuration at the time of completion of lens processing 
including arris processing and "an order" sends the lens before ****** processing, or a lens [ finishing / 
arris processing ], the glasses store 100 is asking works 200. 

[0018] Drawing 2 is a flow chart which shows the flow of the first input process in the glasses store 100. 
The figure following S expresses a step number among drawing. 

[SI] The lens order inquiry processing program of the terminal computer 101 of the glasses store 100 is 
started, and an order entry screen is displayed on screen-display equipment. The operator of the glasses store 
100 specifies the class of lens set as the object of an order or an inquiry with keyboard entry equipment, 
looking at an order entry screen. 

[0019] That is, the processing assignment which carries out assignment about whether the lens which carries 
out class assignment of a lens, an order, or an inquiry is a lens [ finishing / arris processing ], or it is the lens 
with which ****** processing and arris processing are not performed, processing assignment which 
specifies the thickness of a lens that it becomes the need minimum value, and beveling which is not 
conspicuous and carries out KOBA of a minus lens, and carries out in the polish finishing of the part carries 
out. 

[0020] [S2] The color of a lens is specified. 

[S3] The formula value of a lens, the processing assignment value of a lens, the information on a glasses 
frame, layout information, arris mode, an arris location, and an arris form are inputted. Layout information 
specifies the eye point location which is a pupil location on a lens. 

[0021] As a processing assignment value of a lens, lens thickness, KOBA thickness, prism, eccentricity, an 
outer diameter, and each assignment value of a lens table curve (base curve) are inputted, if arris mode is 
[ where / of RENZUKOBA / an arris is stood, and ] a " 1 : 1 " " 1 :2" "convex - it is - " - if it is "frame ~ it is - 
- " - and there is the mode of an "auto arris", and it chooses from them and inputs, here — for example, ~ if 
it is "convex — it is — " — it is the mode in which an arris is stood along the front face of a lens. 
[0022] if the arris mode of the input of an arris location is "convex — it is — " — if it is "frame — it is — " ~ 
and the time of being an "auto arris" — as long as — it is effective and specifies which locates the location of 
an arris front-face side bottom in the direction of a rear face from the front face of a lens. 
[0023] [S4] It distinguishes whether measurement of the glasses frame configuration by the frame profile 
and form tester 102 of drawing 1 is already completed to the target glasses frame here. If it has completed, 
and will progress to step S7 and will not have completed, it progresses to step S5. 
[0024] [S5] In the terminal computer 101 of the glasses store 100, processing is first passed to a frame 
configuration measurement program from a lens order inquiry processing program. And the measurement 
number given to the glasses frame by which configuration measurement will be carried out from now on is 
inputted. Moreover, the quality of the materials (metal, plastic, etc.) of a frame are specified, and good 
improper assignment of frame bending is performed further. 

[0025] [S6] The glasses frame which should be measured is fixed to the frame profile and form tester 102, 
and measurement is started. The frame profile and form tester 102 contacts a gauge head into the arris slot of 
the right-and-left frame of a glasses frame, rotates the gauge head focusing on a predetermined point, detects 
the cylindrical-coordinates value of the configuration of an arris slot in three dimension, and sends data to a 
terminal computer 101. In a terminal computer 101, depending on the case Smoothing of those data is 
performed. Arid the main coordinate of a toric side, A base radius, a cross radius, the direction unit vector of 
a symmetry axis of rotation inversion of a toric side, Or a frame curve (curvature of the spherical surface 
when it can consider that the framework is on the spherical surface), The tilt angle which are A size which is 
the maximum width of the perimeter of an arris slot, Frame PD (pupillary distance), frame ****, framework 
right and left, and the upper and lower sides and B size, an effective diameter (a diameter twice the value of 
of maximum motion), and the include angle that the right-and-left framework makes is computed. And these 
computed data are displayed on screen-display equipment. In addition, when big turbulence is in data or a 
big difference is in the configuration of the right-and-left framework, an error message to that effect is 
displayed on screen-display equipment. 

[0026] In the glasses store 100, it checks whether when the error message of a purport with big turbulence 
was displayed on data, while the joint of whether there is any fixing object and the framework had shifted to 
the frame slot, measurement is carried out to screen-display equipment, with the clearance [ vacant ], and it 
is measured again, moreover, when the error message of the purport which has a big difference in the 
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configuration of the right-and-left framework is displayed on screen-display equipment If that difference is 
allowed, will input the check of a good purport as [ this ], and on the other hand, if that difference is not 
allowed After correcting a glasses frame configuration by hand, you may measure again, and it may ask for 
what equalized the configuration on either side by the operation, and merging assignment which makes this 
a glasses frame configuration value may be inputted. 

[0027] [S7] When measurement of a glasses frame configuration is already performed and the result is 
memorized, in order to read the memorized measured value, the measurement number numbered the glasses 
frame is inputted. 

[0028] [S8] According to a measurement number, the glasses frame configuration information memorized 
about the corresponding glasses frame is read from an internal-storage medium. 
[S9] Assignment of "inquiry" and "an order" is carried out. 

[0029] Data, such as lens information acquired by activation of the above step, a formula value, and frame 
information, are sent to the mainframe 201 of works 200 through a public communication channel. While 
transmission is performed, the purport which is under transmission is indicated to the terminal computer 101 
of the glasses store 100. 

[0030] Drawing 3 is a flow chart which shows the step of the check performed in the glasses store 1 00 by 
the transfer from the flow of processing and works 200 in works 200, and an error message. The figure 
following S expresses a step number among drawing. 

[0031] [SI 1] The mainframe 201 of works 200 is equipped with the spectacle lens order-received system 
program, the spectacle lens processing design program, and the arris processing design program. If data, 
such as lens information, a formula value, and frame information, are sent through a public communication 
channel, a spectacle lens processing design program will start through a spectacle lens order-received 
system program, and a lens processing design operation will be performed. 

[0032] First, based on the configuration information, the formula value, and layout information on a frame, 
it checks whether the outer diameters of an assignment lens are insufficient. When the outer diameters of a 
lens are insufficient, in order to compute the insufficient direction in a boxing system, and ullage and to 
display on the terminal computer 101 of the glasses store 100, processing is returned to a spectacle lens 
order-received system program. 

[0033] If lack does not appear in the outer diameter of a lens, the front curve of a lens is determined, this 
decision — the formula value of right and left of a lens — first — right and left — a front curve is decided 
separately and then the procedure of arranging a front curve on either side is completed. In addition, 
although arranging a front curve on either side among aspheric surface single focal lenses is forbidden, this 
process is skipped to a case. If needed, with the aspheric surface single focal lens, an approximation 
expression is carried out in the secondary aspheric surface [ 4th ], and the approximation expression of the 
front curve here is carried out for every direction with the progressive multifocal lens in the secondary 
aspheric surface [ 4th ]. 

[0034] Next, thickness of a lens is determined. Usually, since the outer diameter of a lens was decided by 
the formula value, the thickness of a lens is determined by the outer diameter, thickness of standard KOBA, 
and formula value. Moreover, when the processing assignment which makes thickness of a lens a necessary 
minimum value is set up, with glasses frame configuration information, layout information, and a formula 
value, the thickness of KOBA of the perimeter is investigated for every radius vector of frame each 
direction, and the thickness of the lens which met assignment is determined. 

[0035] If the thickness of a lens is decided, the flesh-side curve of a lens, prism, and the direction of the 
prism base will be computed, and, thereby, the whole lens configuration before ****** processing will be 
determined. Here, the thickness of KOBA of the perimeter is investigated for every radius vector of frame 
each direction, and it checks whether there is any part which is less than required KOBA thickness. If there 
is a part than which are less, in order to compute the insufficient direction in a boxing system, and ullage 
and to display on the terminal computer 101 of the glasses store 100, processing is returned to a spectacle 
lens order-received system program. 

[0036] If there is no lack in the thickness of KOBA of the perimeter, lens weight, the greatest and minimum 
KOBA thickness, those directions, etc. will be computed. And the indicated value over the terminal 
computer 210 of works 200 which is needed for rear-face (rear face) processing of a lens is computed. 
[0037] The above operation is required when lens polish processing before ****** processing is performed 
by a terminal computer 210, the rough grinding machine 211, and the sand credit grinder 212, and the 
computed various values are passed to the following step. 

[0038] moreover, when an inventory lens [ finishing / processing / already ] is specified and lens polish 
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processing before ****** processing is not performed Since a lens outer diameter, lens thickness, the front 
curve, and the flesh-side curve were beforehand decided by the class and formula value of a lens and those 
data are memorized, it checks whether those values are read and the outer diameter of a lens and KOBA 
thickness run short like the above-mentioned rear-face workpiece, and the following step is passed. As for 
the front curve of an aspheric surface single focal lens or a progressive multifocal lens, the approximation 
expression also of the case of an inventory lens is carried out like the case of a polish processing lens in the 
aspheric surface if needed. 

[0039] [S12] Next, in a mainframe 201, an arris processing design program starts through a spectacle lens 
order-received system program, and an arris processing design operation is performed. 
[0040] First, according to the quality of the material of a glasses frame, the three-dimension data of a glasses 
frame configuration are amended, and the error of the glasses frame configuration data resulting from the 
quality of the material of a glasses frame is amended. Next, the physical relationship of a glasses framework 
configuration and a spectacle lens is decided in three dimension based on an eye point location. 
[0041] In order to perform arris processing, in case a lens is held, the processing shaft which is the 
processing zero and revolving shaft used as criteria is decided, and coordinate transformation of the old data 
is carried out to this processing coordinate. And the arris tip configuration of a three dimension is 
determined according to the specified arris mode. In that case, the deformation expected is computed on the 
assumption that a three-dimension arris tip configuration is made to deform, without changing the arris 
perimeter. When an arris does not stand unless it deforms since it cannot deform if arris mode is a frame 
when it is, or when frame bending is improper, an error code to that effect is outputted. 
[0042] If it is over the critical mass as compared with the critical mass of the deformation which was able to 
prepare the computed deformation for every quality of the material of a glasses frame, an error code to that 
effect will be outputted. In addition, since an eye point location shifts by making the arris tip configuration 
of a three dimension deform, the error is amended. 

[0043] As mentioned above, the design operation of arris processing of a three dimension is performed. 
[SI 3] If assignment by step S9 of drawing 2 "order" Becomes, it will progress to step SI 5, and on the other 
hand, if it "inquiry" Becomes, the result of an inquiry will be progressed to the terminal computer 101 of the 
glasses store 100 through a public communication channel to delivery and step SI 4. 
[0044] [SI 4] Based on the result which receives the inquiry sent from the mainframe 201 of works 200, a 
terminal computer 101 displays the anticipation configuration or error situation of a lens at the time of the 
completion of arris processing on screen-display equipment. The operator of the glasses store 100 performs 
modification and a check of assignment input according to the displayed contents. 

[0045] Namely, if the error has not occurred in the processing design operation in step SI 1 and step S12 of 
drawing 3 The order entry arrival screen which displays lens thickness and lens weight on the screen of the 
image display device of the terminal computer 101 of drawing 1 one by one, The layout check Fig. which 
indicates how a lens is arranged according to the layout information specified as the glasses frame visually, 
The pictorial drawing which saw the lens of the right and left which the frame ******( ec i) an d have been 
arranged spatially from the direction of arbitration, The arris check Fig. which displayed the configuration 
of a lens and the physical relationship of KOBA and an arris in detail, and the right-and-left arris balance 
Fig. which developed the KOBA thickness and the arris location of a lens of both right and left along with 
the arris are displayed. 

[0046] Moreover, in the processing design operation in step SI 1 and step S12 of drawing 3 , if the error has 
occurred, the message according to the contents of the error will be displayed on the screen-display 
equipment of the terminal computer 101 of drawing 1 . 

[0047] [SI 5] If assignment by step S9 of drawing 2 "order" Becomes, this step will be performed and it will 
distinguish whether the error occurred in the processing design operation in step SI 1 and step SI 2. If the 
error has occurred, the result will be progressed to the terminal computer 101 of the glasses store 100 
through a public communication channel to delivery and step SI 7. On the other hand, if the error has not 
occurred, while progressing the result to the terminal computer 101 of the glasses store 100 through a public 
communication channel to delivery and step SI 6, it progresses after step SI 8 ( drawing 4 ), and actual 
processing is performed. 

[0048] [SI 6] The purport "the order was received" is displayed on the screen-display equipment of the 
terminal computer 101 of the glasses store 100. It can check that the lens before ****** processing in which 
****** is certainly possible, and after arris processing has been ordered from the frame by this. 
[0049] [SI 7] Since the lens of an order is a lens whose processing the error has occurred in a lens processing 
design operation or an arris processing design operation, and is impossible, it displays the purport "which 
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does not have an order received." 

[0050] Drawing 4 is a flow chart which shows actual processes, such as polish processing on the rear face of 
a lens performed at works 200, ****** processing of a lens, arris processing, and inspection of a result lens. 
The figure following S expresses a step number. Hereafter, it explains, referring to drawing 1 . 
[0051] [SI 8] This step is performed, when "the order" is specified and the error moreover has not occurred 
in the processing design operation of a lens or an arris in step S9. That is, beforehand, the lens processing 
design result of an operation in step SI 1 is sent to the terminal computer 210 of drawing 1 , and performs 
curved-surface finishing on the rear face of a lens with the rough grinding machine 2 1 1 and the sand credit 
grinder 212 according to the sent result of an operation. Furthermore, by equipment without illustration, 
dyeing and surface treatment are performed and processing before ****** processing is performed. In 
addition, this step is skipped when an inventory lens is specified. 

[0052] [SI 9] Quality inspection of optical-character ability and the appearance engine performance is 
conducted to the spectacle lens processed before ****** processing by activation of step SI 8. The 220 lens 
meter terminal computer 221 of drawing 1 and thickness 222 [ a total of] are used for this inspection, and 
the three-point mark which shows an optical axis is given to it. In addition, when the lens of a before 
[ ****** processing ] is ordered from the glasses store 100, after conducting the above-mentioned quality 
inspection, the lens is shipped to the glasses store 100. 

[0053] [S20] Based on the result calculated at step SI 2, the block tool for lens maintenance is fixed to the 
position of a lens by the terminal computer 230 of drawing 1 , the marker 231, and image-processing 
machine 232 grade. That is, with the image-processing machine 232, the front face of a spectacle lens is 
photoed with a TV camera, it is projected on a CRT screen, and the layout mark image of the lens before 
****** processing is further projected on the image in piles. Here, the location which should decide the 
location of a lens that the three-point mark given to the lens is in agreement, and should fix a block tool to 
the layout mark image projected on the CRT screen is decided. And the paint of the blocking location mark 
which shows the location which should fix a block tool by the marker 231 is carried out on a lens. A block 
tool is fixed to a lens according to this blocking location mark. 

[0054] [S21] The lens grinding attachment 241 of drawing 1 is equipped with the lens fixed to the block 
tool. And in order to grasp the location (inclination) of the lens in the condition that the lens grinding 
attachment 241 was equipped, the location of at least three points of the front face of a lens specified 
beforehand or a rear face is measured. Since it is used as operation data at step S22, the measured value 
obtained here is memorized. 

[0055] [S22] The operation as the arris processing design operation of step S12 with the same mainframe 
201 of drawing 1 is performed. However, in actual processing, since an error may arise in the location of the 
lens which is on count and has been grasped, and the location of an actual lens, when the coordinate 
transformation to a processing coordinate is completed, this error is amended. That is, based on the location 
measured value of three points measured at step S21, the error of the location of the lens which is on count 
and has been grasped, and the location of an actual lens is amended. Others perform the arris processing 
design operation of step SI 2, and the same operation, and compute a final three-dimension arris tip 
configuration. 

[0056] And the three-dimension processing locus data on the processing coordinate at the time of carrying 
out a grinding process with the grinding stone of a predetermined radius are computed based on this 
computed three-dimension arris tip configuration. 

[S23] The processing locus data computed at step S22 are sent to the lens grinding attachment 241 of NC 
control through a terminal computer 240. The lens grinding attachment 241 has the rotation grinding stone 
for grinding which migration control is carried out and carries out ****** of a lens, and arris processing to 
Y shaft orientations (it is perpendicularly to spindle shaft orientations). Moreover, angle-of-rotation control 
of the block tool which fixes a lens (spindle shaft hand of cut), It is the grinding attachment of NC control in 
which at least 3 five axis controls with Z five axis control which carries out migration control of a grinding 
stone or the lens, and carries out arris processing to Z shaft orientations (spindle shaft orientations) are 
possible, and ****** of a lens and arris processing are performed according to the sent data. In addition, 
although the lens grinding attachment 241 performs a grinding process with a grinding stone, it is also 
possible to use the cutting equipment which is instead equipped with a cutter and instead performs cutting. 
[0057] [S24] By the profile and form tester 251 of arris top-most vertices, the perimeter and the 
configuration of arris top-most vertices of the completion lens of arris processing are measured. That is, take 
out and equip a profile and form tester 251 with the lens which processing at step S23 completed, with a 
block tool attached, the gauge head for arris top-most-vertices measurement is made to contact the arris top- 
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most vertices of a lens, and measurement is made to start. In this way, from the cylindrical-coordinates value 
of the three dimension of the measured arris top-most vertices, the perimeter and the configuration of arris 
top-most vertices of the completion lens of arris processing are computed, and it sends to a terminal 
computer 250. 

[0058] And a terminal computer 250 compares the design arris top-most-vertices perimeter required in the 
operation of step SI 2 with the measured value measured by the profile and form tester 251, and if those 
differences are less than 0.1mm, it will judge it to be an accepted product. 

[0059] Moreover, the design A size of the frame created by the operation of step SI 2 and design B size are 
compared with A size and B size which were measured by the profile and form tester 251, and if those 
differences are less than 0.1mm, it will be judged as an accepted product. 

[0060] [S25] The quality of an arris is inspected as compared with the drawing of the arris location currently 
hammered out by the processing instructions drawn up based on the result of having calculated the arris 
location and configuration of a lens of the completion of arris processing at step SI 2. Moreover, that visual 
inspection which a blemish, weld flash, a chip, etc. have not generated on a lens by ****** processing is 
conducted. 

[0061] [S26] The arris processing riser lens done as mentioned above is shipped to the glasses store 100. 
Below, the profile and form tester 251 of arris top-most vertices used at step S24 is explained. 
[0062] The perspective view in which drawing 5 shows a profile and form tester 251, and drawing 6 are the 
elevations of a profile and form tester 251 seen from [ of drawing 5 ] arrow-head B. Among drawing, the 
completion lens 1 of processing which arris processing completed turns a convex up in the level condition 
mostly, and the center is held from a top and the bottom. The bottom is held by the already attached block 
tool 2. The block tool 2 equips the lower limit with the sucker 4 which consists of rubber etc., and has come 
to be able to carry out adsorption maintenance of the completion lens 1 of processing. 

[0063] The block tool 2 is attached in the lower limit of an arm 5 at which it turned at 90 degrees. Since it is 
inserted into the stand 6 at which it turned at 90 degrees and is fixed with the screw 7, an arm 5 can be 
detached and attached in the direction of arrow-head A. The stand 6 is being fixed to the substrate 8 the 
lower limit of whose is the part by which a profile and form tester 251 does not move. 
[0064] The bottom holder 3 which holds the completion lens 1 of processing from the bottom is supported 
by the bearing bar 10 free [ rotation ], and this bearing bar 10 is energized upwards with the spring in cap 12 
(not shown). Thereby, the completion lens 1 of processing is pushed from the bottom by the bottom holder 
3. It is fixed to a tie-down plate 14, and cap 12 works as a guide of vertical migration of a bearing bar 10. 
The tie-down plate 14 is being fixed to the covering plate 15 of the below-mentioned test section. 
[0065] Below, with reference to drawing 6 and drawing 7 , the test section 16 of a profile and form tester 
251 is explained. Drawing 7 is the perspective view showing the profile and form tester 251 by which a part 
for the attaching part of the completion lens 1 of processing in drawing 5 R> 5 was removed. It is made to 
move along the arris top-most vertices of the completion lens 1 of processing held by the block tool 2 and 
the bottom holder 3, rolling the stylus 17 as a gauge head, and a test section 16 measures the cylindrical- 
coordinates value of the three dimension of each arris top-most vertices at that time. That is, the migration 
length, radial angle of rotation, and radial vertical migration length of a stylus 1 7 from a reference point are 
measured. 

[0066] A test section 16 is equipped with the U character-like rotation base 18, and the rotation drive of this 
rotation base 1 8 is carried out in the direction of theta by the motor 22 through the timing pulley 1 9, the 
timing belt 20, and the timing pulley 21 which were attached in that lower limit side. The include angle of 
this rotation is detected by the rotary encoder 25 connected to the timing pulley 1 9 attached in the rotation 
base 18 through the timing belt 23 and the timing pulley 24. A motor 22 and a rotary encoder 25 are fixed to 
the substrate 8 (in drawing 7 , in order to make legible other components of a profile and form tester 251, 
only a part is illustrated) of a profile and form tester 251, and the bearing of the timing pulley 19 and the 
rotation base 18 is carried out to the substrate 8 by bearing 26 pivotable. The bottom holder 3 is arranged on 
extension of the center line of this bearing 26. 

[0067] The rotation base 18 of a test section 16 consists of the side plates 27 and 28 of two sheets, and the 
central plate 29 of the rectangle which connects this both-sides plate. The covering plate 15 equipped with 
slit 15a for migration of a stylus 17 (refer to drawing 5 ) is being fixed to the top face of side plates 27 and 
28. Between the side plate 27 and the side plate 28, two slide guide shafts 30 and 31 are being fixed in 
parallel. The slide plate 32 horizontally installed along with these slide guide shafts 30 and 31 is guided 
possible [ sliding of the direction of R ]. For this guidance, the slide plate 32 equips that inferior surface of 
tongue with three slide guide idlers 33 and 34 which can be rotated freely. In this case, one slide guide idler 
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(nut shown) contacts one slide guide shaft 30, two slide guide idlers 33 and 34 contact the slide guide shaft 
31 of another side, and as the slide guide shafts 30 and 3 1 of these slide guide idlers are pinched from both 
sides, they roll them along with the slide guide shafts 30 and 31, respectively. 

[0068] A constant force spring 35 acts in the slide direction R, and the slide plate 32 is pulled by the slide 
plate 32 to the direction of one side plate 27. This constant force spring 35 is rolled round by the bushing 36, 
and is being fixed to the side plate 27 through the shaft 37 and the bracket 38. The other end of a constant 
force spring 35 is attached in the slide plate 32. A constant force spring 35 has the operation which always 
forces a stylus 1 7 on the arris top-most vertices of the completion lens 1 of processing. 
[0069] The movement magnitude r of the direction of R of the slide plate 32 is measured by the reflective 
mold linear encoder 39 as a displacement measurement scale. This linear encoder 39 consists of a flexible 
cable 43 which connects the detector 41 which is fixed to the scale 40 installed between the side plate 27 of 
the rotation base 18, and the side plate 28, and the slide plate 32, and moves along with a scale 40, pre 
amplifier 42, and this pre amplifier 42 and detector 41 . Pre amplifier 42 is attached in the bracket 44 fixed to 
the side plate 27. 

[0070] A detector 41 moves by migration of the direction of R of the slide plate 32, maintaining the field of 
a scale 40, and a fixed distance. Corresponding to this migration, a detector 41 outputs a pulse signal to the 
pre amplifier 42 connected by the flexible cable 43. By pre amplifier 42, this signal is amplified and it sends 
to the below-mentioned counter. 

[0071] The stylus 17 as a gauge head is held at the slide plate 32. The bearing of the rotation of this stylus 
17 is made free [ migration ] and free in the vertical direction (Z direction) by the plain bearing in the sleeve 
45 fixed to the slide plate 32. A stylus 17 contacts the arris top-most vertices of the completion lens 1 of 
processing according to an operation of a constant force spring 35, and rolls along the arris top-most vertices 
of the completion lens 1 of processing by rotation of the rotation base 18. About the structure of a stylus 17, 
it mentions later with reference to drawing 9 . 

[0072] A stylus 17 moves to radial corresponding to the configuration of the arris top-most vertices of the 
completion lens 1 of processing in that case. The movement magnitude r radial [ from a reference point / 
this ], i.e., the movement magnitude of the direction of R, is measured by the linear encoder 39 through a 
sleeve 45 and the slide plate 32 as mentioned above. 

[0073] Moreover, a stylus 17 moves to a Z direction corresponding to the configuration of the arris top-most 
vertices of the completion lens 1 of processing. Z axonometry machine 46 fixed to the slide plate 32 detects 
the movement magnitude of this Z direction. Drawing 8 shows the configuration of Z axonometry machine 
46, (A) is the perspective view and (B) is a sectional view. 

[0074] This Z axonometry machine 46 consists of charge-coupled-device (CCD) Rhine image-sensors 46a 
and light emitting diode (LED) 46b which is the light source, and is attached in the slide plate 32. 
[0075] CCD Rhine image-sensors 46a and LED46b face each other, and are arranged. Since a stylus 17 goes 
up and down between both according to the configuration of the arris top-most vertices of the completion 
lens 1 of processing, it moves up and down also on the boundary of the shadow of the stylus 17 which is 
interrupted by the stylus 17 and made on CCD Rhine image-sensors 46a, and a bright part. Therefore, the 
displacement z of the Z direction of a stylus 1 7 can be measured by detecting the distance from the edge of 
the measuring plane of CCD Rhine image-sensors 46a to this boundary. CCD Rhine image-sensors 46a 
changes the brightness of each point on a measuring plane into an electrical potential difference, and it 
synchronizes with a clock from the outside by the start pulse given from the outside sequentially from the 
edge of the measuring plane of CCD Rhine image-sensors 46a. Since the electrical potential difference 
corresponding to this brightness is outputted, the vertical movement magnitude of a stylus is measured at 
carrying out binarization of this electrical potential difference with a comparator on the level of arbitration, 
and counting the number of clocks to the point, i.e., the point of the boundary of a shadow, that a 
binarization signal changes from a start pulse to 1 from 0. 

[0076] Drawing 9 is the elevation showing the contact part to the arris top-most vertices of the completion 
lens 1 of processing of a stylus 17. That is, the stylus 17 has contact section 17a which prepared the V 
character-like slot corresponding to the configuration of the arris decided beforehand in accordance with the 
periphery, and this contact section 17a is contacted by arris top-most- vertices la of the completion lens 1 of 
processing. 

[0077] Moreover, the profile and form tester 25 1 is equipped with the motor rotation limit device 47 for 
stopping a motor 22 after configuration measurement, as shown in drawing 10 . Drawing 10 is the partial 
perspective view showing the motor rotation limit device 47 of a profile and form tester 251 . 
[0078] The L metallic ornaments 48 for a rotation limit by which this device was fixed to the side face of the 
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timing pulley 19, The electric shielding rod 49 prolonged to perpendicularly it operated by these L metallic 
ornaments 48, It is this electric shielding rod 49 and really formed, and consists of two springs 51a and 51b 
which pull the shield 50 prolonged horizontally, this shield 50, and the electric shielding rod 49 from level 
both sides, and are supporting them movable, and photo interrupters 52a and 52b which collaborate with a 
shield 50. Each other end of Springs 51a and 51b is attached in the substrate 8. Photo interrupters 52a and 
52b are similarly attached in a substrate 8, and are prepared two pieces corresponding to normal rotation of 
the rotation base 1 8 and an inversion. The signal acquired by the rotation limit L metallic ornaments' 48 
passing push for the electric shielding rod 49, and a shield's 50 passing through the inside of photo 
interrupter 52a and 52b, and interrupting light is inputted into the below-mentioned control circuit, and a 
motor 22 stops. 

[0079] Drawing 1 1 is the block diagram showing the configuration of the control device which controls 
actuation of the profile and form tester 251 constituted in this way. That is, the movement magnitude of the 
vertical direction of a stylus 17 inputs into the control circuit 53 which consists of a microcomputer as 
movement magnitude z through a counter 55 from CCD Rhine image-sensors 46a, and the radial movement 
magnitude of a stylus 17 inputs into it as movement magnitude r through a counter 56 from a linear encoder 
39. Furthermore, the rotation of a test section 16 inputs as an angle of rotation theta from a rotary encoder 
25. If a control circuit 53 inputs the zero signal of a rotary encoder 25 in that case, corresponding to the 
include-angle signal of a rotary encoder 25, the counter value of the linear encoder 39 which is r shaft data, 
and the counted value of CCD Rhine image-sensors 46a which is z-axis data will be memorized in memory 
in order. 

[0080] Moreover, a signal inputs into a control circuit 53 from photo interrupter 52a and photo interrupter 
52b. On the other hand, a control circuit 53 computes the perimeter and the configuration of arris top-most 
vertices of the completion lens 1 of processing, and sends them to a terminal computer 250 through an 
interface 54 while it sends a driving signal to the drive motor 22 of the direction of theta. 
[0081] Below, actuation of the profile and form tester 251 constituted in this way is explained. First, the that 
completion lens's 1 of processing is attached block tool 2 is fixed to a profile and form tester 251, from the 
completion lens 1 bottom of processing, the bottom holder 3 energized with the spring is forced, and the 
completion lens 1 of processing is held. Next, contact section 17a of a stylus 17 is contacted to arris top- 
most-vertices la of the completion lens 1 of processing. And if the measurement initiation switch which is 
not illustrated is turned on, a motor 22 rotates with directions of a control circuit 53, the rotation base 18 
connected by the timing belt 20 rotates in the direction of theta, and contact section 1 7a of a stylus 1 7 will 
roll, contacting arris top-most-vertices la of the completion lens 1 of processing (refer to drawing 12 ). 
Thereby, as mentioned above, the angle of rotation theta of the stylus 1 7 from a reference point carries out 
angle of rotation of the rotation base 18, and is detected by the rotary encoder 25. The radial displacement r 
of a stylus 17 is detected by the linear encoder 39 as movement magnitude of the direction of R of the slide 
plate 32. The movement magnitude of the vertical direction of a stylus 17 is detected by CCD Rhine image- 
sensors 46a as movement magnitude z of the Z direction of a stylus 17. 

[0082] And if the rotation base 1 8 makes one revolution and a zero signal is again received from a rotary 
encoder 25, a control circuit 53 stops a data storage, and the L metallic ornaments 48 for a rotation limit will 
interrupt the electric shielding rod 49, and push and a shield 50 will interrupt the light to photo interrupter 
52a or photo interrupter 52b. Rotation of a motor 22 is suspended in inputting into a control circuit 53 the 
signal acquired by it. 

[0083] After a control circuit 53 carries out offset amendment for a radius of contact section 17a of a stylus 
17 based on the data (theta, r, z) obtained by one revolution of the above rotation base 18, the perimeter and 
the configuration of arris top-most vertices of the completion lens 1 of processing are computed, and it is 
made to send to a terminal computer 250 through an interface 54. 
[0084] 

[Effect of the Invention] As explained above, the measured value of the glasses frame circumference length 
of the three dimension which met the frame groove of the spectacle lens frame for which it asked 
beforehand in this invention, and the arris perimeter of the three dimension along the arris top-most vertices 
of a processed spectacle lens is compared, and based on the comparison result, it judges whether a processed 
spectacle lens fits into a spectacle lens frame proper. Thereby, even if there is no glasses frame for example, 
in a processing side, it can check that a processed spectacle lens fits into a spectacle lens frame correctly. It 
follows, for example, the fault that a processed spectacle lens is too large, and do not go into the glasses 
framework or a clearance is conversely generated between a processed spectacle lens and the glasses 
framework when a processed spectacle lens is sent to a glasses store from a processing side and is ****** 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1/27/2006 



JP,3075870,B. [DETAILED DESCRIPTION] 



Page 10 of 10 



(ed) by the glasses framework is canceled, and the spectacle lens with an arris processed proper can be 
supplied. Since spectacle lens frame circumference length and the arris perimeter were especially measured 
as a three-dimension configuration, more exact perimeter measurement can be performed and it can judge 
correctly whether a processed spectacle lens fits into a spectacle lens frame correctly. 

[Translation done.] 
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6 



tutu^XoQgJffi (ftS) <oftBffc±»f«rtT5. 
[0O13]S^^yt°a-^ 2 2 0(C|j:, U>-X^ — 
9 2 2 1 trtfffh2 2 2 fc*s«5«*ix, S*^Vt^- 
^ 2 2 0lt I/>X^-^2 2 1i:Wft2 2 2 K1l 

[0014)K3yt'a-^ 2 3 0Cll -v— # 2 3 

1 driIWl«2 3 2 ir*s««E*ix, St^t'a-^ 10 

2 3 0ii, ^^y7U-A2 0 l^bibtltSS^ 

[0 0 15]«*3y^-^ 2 4 0l:ii > NCSffl(7) 
l/VXWN'JSM2 4 1 ^ft^^^D -7^ 2 4 2 ^ 

A2 0i^f,S?)tif:iSg^:»\ i/yX(D|g^) 20 

[0016] s^ayea-^ 2 5 ota£, ir^^ll^ 
^«tMBJfeB2 5 ^*=n>t 0 ^-^2 5 

ora. ro^a«^s§2 5 ias«jeu ^tHufc-vy^ 

*DXW<Dl'VXOJSfifcJ:t^:|£4\ >^fy7l/-A2 

*T9 0 ^r^>W*(0«J«W«»2 5 lof¥Lv>«^tcBI 

[0017] K±^J:5 tamfSL^^^T M^^xmSk 
u^X^s^^ttS^T'OfeS^gEti^, EjIT, 0 2- 30 

rBBv^to*j £ r^^cj t(0 2«s^*>f9, rmi,v& 

^X^»**fc«»-*"6J:5tt:. I8«SlOO^Ii2 
0 0fc#*5;ifc^*>9* Sfc, raSCJ 13. »Sf9*0 
Xmj(^ i^X*fcf*^y >*pxaF<Z) u>X£i£5 «fc 5 
tc, Bg^igl 0 0^lf2 0 0(C*fe§r £T-fc5 0 

[0018] a 2 sg^/£ 1 0 0 x<oSAn<D7<t)mm 

^{S^yXS^SrSH-,, 40 
[si] iiffii 0 o^S^y t 9 a-^ 1 0 iouy 
XftxWv^fc-frtea^D^^A^iBKiS^ it—?** 
> V yiBBBdsliiB*«3$B*c*«*n5 0 BS«/£ 1 0 0 
o^u— ^xy h y MSraWSb, = 5 r- 

[ooi9i ttot, ^>x^a«»^ axfcsi^ 

i^^X-CfcS^oiNT^Jg^ i/yX^PSSr^Kfi 50 



[0 0 2 0] [S2] UVXO^^-Oif^^tT9o 

[S3] i/yX^ftJt, yyXtD^itl^l, SM^^ 

i^>^X±<7>|l?LffiB"C*)5r>f v hffifi*JiSi-S 

[0021] U'vxcoinxjt^figt it, ix>xs:$, 

X (-<-;*#-X) o#fg^ffi^A^-r^ 0 ^y-e- 
Kttu i/yXn/^t^cty^^it^^aot, 
r 1 : 1 j . r 1 : 2 j . rdbfcfevvi % r^u— 

[0022] +^^ffiB^A*tt, +yv*-K# 

^^XttB^b^*t«»taffi*fii^ffiBS*a^Sr»3t 

[0 0 2 3] (S4) rr-T?S**t*5I8»7U-A^ 
#U Ull^^^-A^aiJ^l 0 2tC«fc5BS^#7K 

[0 0 2 4] [S5] flglffil0 0(7)S*nyt o 

^ 101 {^^o^T, 1/ y xaxsav ^b-fr&i^n 

^tifcSiJ^#-^^A^-r5o *fc, 7i/-A©ttf 

[0 0 2 5] [S6] ®J^-r-<taS«7U-^S:7U- 
^»tt»J3e*l 0 2tcHSLTjB3t*BII*M-S 0 7 u— 
^JK*taiJ^S 1 0 2 tt % BS^7 u— a^&^cd^^v 

f-^S^t°a-^ 1 0 1 ^^^) Q 
XfcitfBiNrx, fi-as (S^KS^ 2 «<oB) , 



(4) 



VffttS 3 0 7 5 8 7 0f 



[0026] 100 -ctt, bbb*»ssb^ 

[0 0 2 7] (S7) R*c:lR«M*«tt<ojHS36SfTtoix, 

[0028] [ss] a*#»K:at\ tm-tzmm? 
(S9) rmv^t>*j a\ *»<D»3t*r-*-a. 

[0 0 2 9] J^_b<£> ^"rv ^<D^n^ J: o "C# h tltc \s 
ft IhJI££:^ LTIi 2 0 0<D^^f >7 \s — A 2 0 1 fcaS 

i o i ictei^m $>x~foz>Wi<Dm7Ffr£tiz>o 

[0030] 113(1 II 200 x*<n%ym<r>mth, ft h 

wcx.m2 o ofrb&fe&tzxvi&migi o oxntoti 

[0 0 3 1 ] [S 1 1] X4&2 0 0<D*s< U — M.2 

o i cttiift i/^xsa^fA^o ^7 a, BS^i^^ 

XJpXRf|-Xn^5A, ifcJilJ^yvJpXKti-Xn^ 
ffi^co-r-*^ ^*ii«[El^^^L-C^tbtL^^, Bl 

[0 0 3 2 ] *i\ 7U-AW»«|»*, 3o<t 
U^KT^ H»«HC*<3#, JBSi^X^ffia^pjEl, 

tUU BB^J£i 0 o^aSS*^^ — * ioi tc^-f 

[0 0 3 3 ] u^Xo^SK^SriW^ttaxfi* L^VX 



8 

UyXtfl2^ 4 3>C(0*3*ffi-Cafi(El*aS*l, Sit* 

[0 0 3 4] ofC^y XcDff. £ Oifc^ 9 o If, 
10 i^^X^gtt«i*»cJ:i9ft*o-Cl^5fc», -^co^ 

-T^APXlt^^^tL-C^a^^^, BB«*»*ttf 

<DW&mz±m<D^s«Dm£*m'<x, sscso/cu 

vX^^Sr^-TSo 
[0 0 3 5] l/yX(OfS^*iofc?), U>X(D^X7 

— x % xyxA, xy XA^—^ft&fftHu rtuc 

<0*S;fr|pk ^£S£jltUU BS^/Ei 0 0cDffi^n> 

tv-^ ioi ic«^i-5fc^«c, mm^^^&^Ts 

[0 0 3 6] ^W^a^^ffSl^fidS/i^iLfi, 
W-tti-tZo ^LT, U^XcoKS (fi) JPXCD/ctfXC 

30 -r5»*M*:»a-t-s. 

[0 0 3 7] Ek±<D9i&tt:* «*=i>t: 0 ^-^ 2 10, 

«*9tti2 1 1 % »j:xm»ttmmm2 i 2iaot, 
^^*pxt(r<oi/^xwii*px^^tta#^^^ 

[0 0 3 8] BE^*PXiffcoaEj£u^X^^S 
tt> <sa 0 *PXtu<o uvXWSaiXttfTfott&v^'frii: 

mur_hiE»ffi^nXn°D^Pi«tc, i/yxo^i, 

i^^x^t, ^aE^^u^x^Ris^jfiu^ 
xcd^X7— ^ttifciiicjcu-r, ilini^yx^i: 

[0 0 3 9] [S12] 0#^C S ^y7l/-A201 
T*fi, BStft^^XSa^^^AXn^^ASrg-C-^y^ 
aPXRW-Xn^7A3&sfi«iL, ^y^*PXKfhS5»^tr 

so [0 0 4 0] *1\ 1R«|7U— AWfl-RlCJSC-CRKH* 



(5) 
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[0 0 4 1] ^7>-toJL%noTztbtzi'^X$:tik&'tZ> 
roAPX^^^^-CO-r— ^SrM^^lfe-r^o * 

[0 0 4 2] *^J|La$jxfc*JB*S:. K«t7i^--&o 

*f"5„ 20 

[0043] ttl(7)J:5^ 3»:7ccoiryvinxois:ff 

[SI 3] HUOT^^XS 9W|§^ r^5CJ fcb 

tf. rav^fc*(ott»*^*a«iaii6*^u-cK«i0i 

OO^K^^t^-^10 1^2^ ^r^/SH 
[0 0 4 4] [S14] If 2 0 0O^-fy7U-A2 
«nyt:V^^ l 0 1 ^t^DI^T^(7)I/y 30 

[0 0 4 5] H30^T5'7 P S1 l*Dj:t>*^ 

i 2-e<7>iPXta:W-iSW^*5v>T3i5— ^5S^u 
T^&^&e>f£ % ilO^nyta-^iOl^B^ 

$ns*»Sr^Wic^-rs K7 £ h«BH, 7U- 40 

[0 0 4 6] £fc, I3^fyys 1 lfei^T 1 ^ 
7"S 1 2T-OjPXKfhiS#f£:^-C, 
l^Sfc&fi, HI l ^i5S*^>t°^ — * l 0 1 <7>®ffi3l7r: 

50 



10 

[0 0 4 7] [S 1 5] mKD^v-yfS 9 X*<Dt%fe& 

ltsitf^yXs i 2Tco*DXS:f+«#(c:j6^T^7 

fi, *<ott*«:^*iittiaj|ftSr^LrR«SjE l 0 0oo« 
T^^t 0 ^ — ^ l 0 l^aif9 , ^ry/Sl 7^itf, 

«BI»*:^LTtt«lOSl 0 0(DKnyt'a-^ l o l 
^x^/7 P S 1 6^.ifttri:i: fcfcl, ^Ty^Sl 
8£JU* (B4) iCit^, SIROjPXSrSltT-rS, 
[0 0 4 8] [S 1 6] mmfel 0 OiDSS^y^- 

mm 5 inxflfr* fetter y vjpx^o u yXSrMT^ fc 

[0 0 4 9] [s i 7] ftioi/yxii, i/yxjjoit 
l+^#^fcfi^y^pxi^fta»^^^r^7-^^ 

[0 0 5 0] 0411 IS 2 0 0 "CfrfrftS 

^TOoi, i/yxoigym, -^y^ipi, ttx^ 

19 UyXOftS§(Ol^Ig&^f7P-f-^- h "C 
S»Ofc< jx^ffSrSto HI 1 

[0 0 5 1] [S18] ^-r-z^S 9T 
Stl/T^T, L^t^^X^fc^^y^OjpXKfhfltSC 

2/X^Hff$tL^ 0 i-Jfeto-b, ^#>, ^fy/Sl IT* 
^u^XipxKtfStflL^^EI 1 ^**^>-t: 0 ^ — ^ 2 
1 OfciSbjh/Cfcfl, 1 1 £B>SHt«F*»2 

fe^s&a^ff^ix, jftjgDipxstrs-cojpx^fTfc) 

[0 0 5 2] [SI 9) ^7 L '77 P S 1 8C0^TT^^«9 

2 2 l/yX^-^2 2 1, £]J¥i+2 2 2 

fe, »aOJBX«T4-eo WXS:K*IE1 0 Od^ttX 
Sftfc»frKi«:, ±IBiHi«ttaES:fTofc», ^rCDl^X 
£8Bfl/£l 0 0^tbfflfi"5 D 

[0 0 5 3] (S20) ^ry^S 1 2-e»[J|Snfc8 
*K£<5£ % il«*nyt°a~^2 3 0, -T— X7 2 

31, iM»2 3 2fia^ uyXMo/P 

y^f&X*4r^vX<O0f3£^fitWcH5ei-S« "t"*t> 
BMfc*aa«2 3 2fc±0, BB»i^^XffijffiS:TV^7 
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c^Il^lT^ t 5 G ^Lt, -e— * 2 3 HZ J: 

[0 0 5 4] (S21) ^Py#ttI*KHeSh&l/ 
VX&, (g i (Di/yX»||^g2 4 l (cgff^ Q -t L 

t, 4 i i:8*sftfc««TOi/>x 

[0 0 5 5] (S22) |10^y7^A201^ 
^y^s l 2<Oiry>'iPXKW-«JlL4:IB«<o«JfS:fT 

KH^MESrtT9o "Tfc:b*>, ^r^^S 2 1 
ftfc3vft<OffiBa^B«cS<*S\ tHS±"C*Efi**lfc^ 

mt-xrvys 1 2<o+y>ipx»w-«[»im««>«j|[ 

SrfTV\ S^^3^^y^S^^»tUi-5 0 

[0 0 5 6] -t LT S rt^#ffi$H/'c3^7cir^V^c* 
^£rStc N 0f^(D^SO5g^"eWfiU*PXi-SKO*PX 

[S23] Xry/S 2 2T*Sttj$tl,feJPX®Ll^'7 f — * 
rt^^^t: 0 ^ — ^ 2 4 OSr^LTNCffl^OI^XW 
9JM2 4 1[^^o ^X»l»l2 4 1f4, Y 

S:*U *fc, U>Xfcffl^5:/i3y*J&XA<7>I§ME 
K/M^ft) (d^^fc^u^X^liSiJffliLTiryv 

>X60»Jg5*5j;o?-lry>*PXS:tT5o &*5, 1/yXi 
M2 4lft BWeW»JJDX*rfT5* s . rtaftfrfl 

[0 0 5 7] [S2 4] ^y^lM^60^ffl'JSSg2 5 1 

iry>-*PX^T^>X<0"ryviS^cr)J5fi*3J: 
t/Jg«S:»J^i-S„ "T&to*,, «9'I^2 5 1C, * 

M^&u^Xo-yy^H^jc^S^-ti:, a'J^S:BB*6* 
«B36»fe, iry^PX^T^>-Xo^>/>lS^o^Sio 
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[0 0 5 8] ^U, S*^yt°^-^ 2 5 0H 

[0 0 5 9] £fc, ^t^SI 2 0RWJCJ: 9fl5/*2 

fS2 5 1 \z£ OJHSS*tfcA*>rX, Bt^Xt&it 
10 «U *ixb<£>lia^ 0Ix.fi. 0. lmm£Artfcfcf*fr 

[0060] [S2 5] ^yvapx^rouvx^y 
^ttBWRSr* *x y^s 1 2-e**S*tfctt*K:a 
^v^Tf^*s*tfcttx»**ic^msixTv^«-V'y> 

[0 0 6 1] (S 2 6) l^±(7)J:^atlil*±^o/c 
ir^^aiXi^f!) u>XS:BB«0i OO^ttJffif-rSo o 
20 art, ^fy^s 2 4t?fflv^6ix*:-lryi/Bljfto»«B 
SS2 5 1 tdov>TlftM-r5o 

[0 0 6 2] 1511 ttMfcffll^Sg 251 S:^-r*4tBEk 

XI ft, litf*3pttliTCiBB«:±fl»cbT-tO**Sr± 
^67P7^fell2(:j:oT^JtiT^^ Xny 

30 <5 0 

[0 0 6 3] ^Dy^ftI*2l49 0»:WS c fc7- 
A5^T*»^*5«"*tbix5 0 7^514, 9 011:* 

^yK6(i*OT«^ ^ffl'J^»2 5 l(D»^7fc^S|5 
[0 0 6 4] SDX^TU^Xl *Tid»F)ft«ft5TI 

ft»iou^ty^i2rt^ (ig^i") iciot 
40 ±#M*»£*tTi^5. rtucj;^ Apx^T^^Xi 

[0 0 6 5] ofi:, H6 j3±WH7S:#flHLT«ttaH 
^SS2 5 1 <Z>ffliJ3£S|S 1 6 Ko^TtftPJH-5o I3 7tt, [El 

5 tc*5tts*px^7 ix yx 1 <o«»»»*s» 9 m>tift 

y ^ifeIA2*5J:t;7«*/^3lcJ: Ofi^Sftfl: 
50 iDi^ii/yXioty^CSot, SiJ^tLr 
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ftWfM 3 0 7 5 8 7 0^- 
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IK. EHEfcfiL fe±t/±T»»ElltS:»l£'t"5o 

[0066] ayjSBB 1 6 u^tt^iate^ i 8 %m 

19, 2 0ioJ:t/^-r ^ 

2 1 St^LT^e— * 2 2 ^ «fcoT 0*-|r]K:0 
•IteffilSSixfco w<DEME<Oft«tt, [§]<£■& 1 8 tCfcQH 
tt&jftfc*^ $ ^frf— ]) 1 9 Id, ^ Zslf^JV b 2 
3^^^f^ V^X-y 2 4Sr^UTSjKStLfcn — ^ y 

^yxy^-^25^(t *«J136»2 5 10»S8 
(8 7-Clt 2 5 1 ^{&^Si5p°n$raa<-r^) 

-ill 9*5J:tflEHS-&i 8tetti§:2 6 (:J:otSg8(: 

[0 0 6 7] 1 6 <E>EHi5-& 1 8 fit 2tfccOffl« 2 

7, 2 Sir, r<OW««*r»JSi-S*J6r»<D4 l *S2 9 
^^)Sot^6 0 AUK2 7, 2 8oiIi:ii, 
7^17^|fflO»S^15a (B5#I) ) £rffi 

i 5^H3t*nrv^a 0 ««2 i t«i«2 s 

ir^HJtCfi, 2$co^7-f KM K^>t7h3 0, 3 1 

^^ptTt-a^^nrv^^o cco^^-r km ks^^ h 

3 0, 3 1 ^fto-CTKT^KItSnfc^^^ K«3 2ri$ 
R*|B)^?M(inrttlC36rt$*tTV^ 0 Z(Dmft<Dfz#) 

^ K«3 2l«OTIlC, EHEi«E)fc3«<0^ 

7^f WKn-7 3 3, 3 4£<ix.TV^ 0 r<£>» 
£\ —Jy<D*9<< KM K->t7 h 3 0^1 fi(Z)^7^ 
KM Kp-7 (H**i") OTftftfcU {&Jj<D*7-{ K 
M K*>ir 7h31 2f@co^^^ KM 3 
3, 3 4^f»L, :tl?)^7^ 

KM K^t 7 h 3 0, 3 1 SrW«*»6*£rJ: 5 
tt^7^ KM K^t7 h 3 0, 3 1 lC»oT*ive 

[0 0 6 8] X^-f KS3 2fCi3\ ^C0^7-f K*"IrJR 
Id^Waaia 3 5flSf£JHU Kffi3 2 tt— ^rcoW] 

S2 7<^^5loKbttTV>So r<?35tW*tffa3 5tt 
7 r y^3 6l:*t»6ti, M3 7 kz/^try K 3 8 

<oftn«stt^9-f k«3 2^aow»b*L'cv>a 0 mnm 
rito3 5»4, i 7 ^01^71/^xi coir y 

[0 0 6 9] K*g3 2(OR^^]C0^K]fi:r tt, & 

^MM^^—^t L<r(D&frtmv=-T^-^^—y3 9-e 

<£>«S2 7 £rfflffi2 8 b<Dffll£mm&titcxtr—/i'4 0 

or»»w-5«iffl«4 1 yury/42^ 



y7y/4 2 <b^tU^4 1 iSrSMt5 7U*^;^ 
— ^4 3 i^P)4otl/^„ 7°!i7y/4 2ttftHE2 
7 t:ffi^llf:77^7 h4 4*Ctt0{*ltfejh/CV*S D 
[0 0 7 0] ^7-f Kfi3 2(7)R^O»tJ:oT, 
^£±5^4 1 te*y-/W4 OiOBSi:— 3£oE«S:«*,ft*s 

10 [0 0 7 1 ] K«3 2 Idtt. SS^t 

^7^i7^ffij$$nti/^„ rco^^-r 7* i 7*3;* 

K4E3 2Cit$nfc^y-7 , 4 5(0*-C"T-<f9tt 
§CJ;oti:TM (Z^ft) KHMftifti::, ^o0g 
Sft^tti*£jft/O>5o l 7fi s JEWSfifa 

3 5 0>f1UHU:j:?K *PX^T^vXl(^ir^v]S^jcjg 
ttU leHE-frl 8 0@telcJ;!9inx^TU'>'Xi(^-\'y 
yffifil:iBoTe»t5 c x^>f7^l7 0iig(:o^ 

[0 0 7 2] *<£>BS, **>f 7* 1 7{ttI^Jl/yX 
20 i(7)tyy]I,e(DM(:^LtM*P]i:Mt5 0 

[0 0 7 3] ^^^7X1 7ttI^TUyXl 

Z*|RK7?»»*fi:tftffli-5(035S, ^T-f K«3 2(C@^ 
*ixfcZ*liWS*4 S8lt 6 

^tS^c^r^L, (A) i^^rO#4tilll> (B) fi»®(Hr* 

30 [0 0 7 4] rOZ«IM4 6lt mflWg^*^ (C 
CD) ^-r^^^-v ? ir>-^4 6 a t N *aR"Cfc«»3t 
y>T^-— K (LED) 4 6bt«^tl, X7^fFl3 
2{C^«9{^tt^^T^5o 

[0 0 7 5] CCD7^W^"^tyt46aiLE 
D4 6bi:lj:[p]^v^oTEi$titv^5o ^^^f^^ 

icfczx±T'fz>(DX\ ^^^7^i7iaoti^ 

tCCD7^f ^-fe^-^4 6 a _h(C-C£ £ * ^ ^ 

5^1 7©«i:fl5i^t(0«fc±T^»t5o ct 
40 oT N C C D 7-< W ^ - v?t y 1 4 6 a (^itffitOS 

7 0Z*lp]OSCfit2 4:8(|^i-5ii:^"r*#5 0 CCD7 
^ W^—vHr 4 6 a fiffl"J^ffi±60«.^(?5MS $ S: 

9 CCD7^W^-^tyf4 6 a <DMfeffi<Di$iifrt> 
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[0 0 7 6] @9(j[, ^^^7^17^ iOI^TUV 

a Sr^LT&i? , I^Sl 7 a^iDX^TL/yXl 

[0 0 7 7] $fc, ^S'J^2 5 1(1 Ell (M0^1- 
<fc5t£, JfmStem, # 2 2£^ik£^5/ha6o^r 

-^0ey ^ 5/ hmm* i zm^r\,^ 0 mi ora. m ™ 

4fcffl3£*2 5 lco-e-^lHiey ^ y Vmm± 7Sr*-f«S 
[0 0 7 8] rco^ffifl S y 1 9^ftiJE 

4 8»c±oT»f^snasfli[*rB]^ffiWfcaKo y K4 

9 4:. r©»Koy K4 9 4:— *¥*Ir3K 

^5 1a, 5 1bir, liS5 0^filt^7^-h 
^^7^52a, 52bt^b4otV^o 20 

la, 5 1 bw*flU■ttS«8*^:*f9Wtbi^TV^S 0 

7th^fy^7^52a, 52b t IPIflti^Xfi 8 \Z3& 

Wfenrv^Sa !i]gy V7hLM4 8^fin 7 K4 
9£rrt»U iSKtgS 0/^:7;*- hf:/*^^ 5 2 a, 5 

[0 0 7 91 11 1(1 C^<t 5fc*j*S;ft5»*«e 
^251 C0f^fttWJ»i"5»J»3fifliO«fifcS:*-t-^n y 30 

H*!)^5 5^lt, 1 7<£>±T^rp) 

-^3 9^^^7^y^5 6^LT, ^^^7^17(7) 

n — * y 5*>ib, fill^W 1 6 colnHs*^© 

Ss^ 0 4: LtA^ltSo tOR, MfflsIB 5 3 tt, n- 

^^=3 — ^2 5<D^{f ^JSIT, rif-^t^ 40 

Jb5CCD7>fW^-^tyt4 6 a(D#<y> MS* 

AKSfci^y icfBtfc-f-S, 

[0 0 8 0] *fc, «JWI§IK5 3(Cte, 77^- h^>-*7 
^52 a^cttf^*- f-Ty^7^52 b 

2 2\z.wmm j %*mz>b 1 ai^iuyxiw 

5 4^LT^^yt 0 a-i? 2 5 0-^5 J: 

5o 50 



[oo8i]o§x ^(DXoizm&istizxmmizm 
2 5 io«icoPt^fs 0 *-?\ jnr^T^vx 

^2 5 1(c@^l, SOI^T!/yXl0HW^, fito 

XiSrfife»-f5 0 o^tc, ^^^7^1 7^gMl 7 
aSrJPX^T WVXl(7)^yviI^l a *d»«*-ti:5 0 

4r, JW»Ett5 3 0«*|c:J:9*--^ 2 236S|Steb, * 

5 >?'<ji> v 2 oT*iitt£jft,fc[Eite-fr i 8 dse*r6j*c: 

EUteU ^^-f 1 7CO^g[51 7 a {^AnX^T 

Xicoiryvil^i a K«ttLfcas&teBrt-3 (Hi 2 

^7^1 7OHie^l0(l ^ 5 \C 

ioTlHlte^l 8^[Hlfe^a>£rLr^tt3$tt5o 
7* 1 7 0*a*lRH/>SEffi r H y^Txy^-y3 9 
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